Long terms evolution (LTE) allows using new and wider spectrum up to 20MHz with high data rates and lower latency. This paper provides analysis of the concept of heterogeneous networks as compared to homogenous networks on a realistic scenario of Mosul city and discusses the need for an alternative deployment model and topology to enhance the performance of network. It is clearly demonstrating the need for using inter-cell interference coordination (ICIC) methods to achieve a good performance for network especially at the cell edge. Heterogeneous network enables flexible and low-cost deployments and it has attractive solution for non-uniform traffic distribution or needed a special service in hot-spot.
Introduction
Wireless networks have experienced flying growth in the past twenty years. The trend is expected to continue with the deployment of Mobile Broad-Band (MBB) services. In the coming five to ten years, it is foreseen to have hundreds or even thousands times of the current mobile network capacity. The straightforward way to increase capacity is to apply the new spectrum to telecommunications. However, full application of new spectrum will happen in a long-term, so how to effectively use the allocated spectrum is the most urgent task [1] .
An elementary and well-known strategy to increase the capacity of a cellular network is to reduce the cell size. The underlying effect is to further increase the frequency reuse, also known as "cell-splitting gain". For cost optimization different types of eNBs are used for different purposes, e.g. large-scale eNBs for basic coverage, smaller eNBs to fill coverage holes or to improve capacity in hot-zones or at the boundaries between large-scale eNBs' coverage areas, and possibly even smaller eNBs for indoor coverage. LTE is designed for a frequency reuse of 1, meaning that every base station uses the whole system bandwidth for transmission and there is no frequency planning among cells to cope with interference from neighbouring cells. Hence, LTE macro-cell deployments experience heavy interference at the boundaries of the cells. Placing a new eNB between macro-cells would boost the SINR levels for users located there, achieving a more uniform user satisfaction and overcoming link-budget constraints [2] .
Picocells are regular eNBs with the only difference of having lower transmitted power than traditional macro cells. They are, typically, equipped with omni-directional antennas, i.e., not sectorized, and are deployed indoors or outdoors often in a planned (hot-spot) manner. Their transmit power ranges from 250 mW to approximately 2 W for outdoor deployments, while it is typically 100 mW or less for indoor deployments [3] .
1.1Traditional Network Deployment Approach
Current wireless cellular networks are typically deployed as homogeneous networks using a macro-centric planning process. A homogeneous cellular system is a network of base stations in a planned layout and a collection of user terminals, in which all the base stations have similar transmit power levels, antenna patterns, receiver noise floors and similar backhaul connectivity to the (packet) data network. Moreover, all base stations offer unrestricted access to user terminals in the network, and serve roughly the same number of user terminals, all of which carry similar data flows with similar QoS requirements. The locations of the macro base stations are carefully chosen through network planning, and the base station settings are properly configured to maximize the coverage and control the interference between base stations. As the traffic demand grows and the RF environment changes, the network relies on cell splitting or additional carriers to overcome capacity and link budget limitations and maintain uniform user experience. However, this deployment process is complex and iterative. Moreover, site acquisition for macro base stations with towers becomes more difficult in dense urban areas. A more flexible deployment model is needed for operators to improve broadband user experience in a ubiquitous and cost-effective way [4] .
1.2An
Alternate Approach Using Heterogeneous Network
Wireless cellular systems have evolved to the point where an isolated system (with just one base station) achieves near optimal performance, as determined by information theoretic capacity limits. Future gains of wireless networks will be obtained more from advanced network topology, which will bring the network closer to the mobile users. Heterogeneous networks, utilizing a diverse set of base stations, can be deployed to improve spectral efficiency per unit area.
Consider the heterogeneous cellular system depicted in Figure  (1 ). This cellular system consists of regular (planned) placement of macro base stations that typically transmit at high power level (~5W -40W), overlaid with several Pico base stations, femto base stations and relay base stations, which transmit at substantially lower power levels (~100mW -2W) and are typically deployed in a relatively unplanned manner. The low-power base stations can be deployed to eliminate coverage holes in the macro-only system and improve capacity in hot spots. While the placement of macro base stations in a cellular network is generally based on careful network planning, the placement of pico/relay base stations may be more or less ad hoc, based on just a rough knowledge of coverage issues and traffic density (e.g. hot spots) in the network. Due to their lower transmit power and smaller physical size, pico/femto/relay base stations can offer flexible site acquisitions. Relay base stations offer additional flexibility in backhaul where wire linebackhaul is unavailable or not economical [4] . In a homogeneous network, each mobile terminal is served by the base stations with the strongest signal strength, while the unwanted signals received from other base stations are usually treated as interference. In a heterogeneous network, such principles can lead to significantly suboptimal performance. In such systems, smarter resource coordination among base stations, better server selection strategies and more advanced techniques for efficient interference management can provide substantial gains in throughput and user experience as compared to a conventional approach of deploying cellular network infrastructure [4] .In addition, heterogeneous networks based on different access technologies, where macro network is based on a cellular technology and low power access points are based on WLAN have also been studied in literature [3] [5] [6] . Reduced cost is one of the main drivers for the adoption of femto cells. It was shown in [7] that in urban areas a combination of publicly accessible home base stations or femto cells (randomly deployed by the end user), and macrocells deployed by an operator for area coverage in a planned manner, can result in significant reductions (up to 70 percent in the investigated scenario) of the total annual network costs compared to a pure macro-cellular network deployment. If a wired backhaul is not available, relay nodes can be deployed where the air interface spectrum is used for backhaul connectivity and to provide access to terminals .In this case, the relay node appears as user equipment (UE) to the macro base station and as a regular base station to the UE it serves [3] [8].
DEPLOYMENT SCENARIO
This paper mainly focuses on co-channel deployment approach because LTE is designed for frequency reuse 1 which meaning that every sector of base station uses the same allocated system bandwidth which attractive from cost-effect matter but this approach need an interference coordination because using the same channel for Marco cell and Pico or Femto cell makes a heavy interference at cells boundaries.
Straightforward co-channel deployment of low-power nodes has its own challenges. The introduction of low-power nodes in a macro network creates imbalance between uplink and downlink coverage. Due to larger transmit power of the macro base station, the handover boundary is shifted closer to the low-power node, which can lead to severe uplink interference problems as UE units served by macro base stations create strong interference to the low-power nodes. Given the relatively small footprint of low-power nodes, even in the case of the most optimized placement, low-power nodes may become underutilized due to geographic changes in data traffic demand. (2) shows an overview of a number of frequency partitioning methods. These ICIC methods describe basic rules on how a system performance boost can be achieved by managing the system bandwidth and transmit power. The following discussion will introduce general notions about frequency partitioning and the available options for LTE release 8/9 [2] . 
Hard Frequency Reuse
In hard frequency reuse, the available bandwidth is divided into exclusive segments allocated to individual cells in a way, that the adjacent cells do not utilize the same bandwidth segment. A parameter denoted as reuse factor defines the number of frequency segments with hard frequency reuse, the interference can be effectively diminished both in UL and DL, but at the cost of a major reduction in the system capacity, since only a part of the total bandwidth can be utilized in an individual cell. Since the system capacity drops with a factor equal to the reuse factor. Hard frequency reuse cannot be seen as a practical ICIC scheme hard frequency reuse using reuse factor three is illustrated in figure (2) [15] .
Fractional Frequency Reuse (FFR)
In fractional frequency reuse, the available bandwidth is divided into segments, in which varying frequency reuse schemes can be utilized. Typically, the bandwidth is divided into two parts: the first part is allocated to the Cell Center Users (CCU) and the second part to the Cell Edge Users (CEU). As the CEU experience higher interference levels than the CCU, it is purposeful to use higher reuse factors for the CEUs than for the CCUs. In a typical fractional reuse scheme, reuse factors one and three are utilized in the cell center and the cell edge respectively. If the utilized reuse factors are higher than one, fractional reuse decreases the spectral efficiency of the network; however, not as much as hard frequency reuse. Therefore, the performance of fractional reuse can be seen as a compromise between the spectral efficiency and the cell edge performance. Fractional frequency reuse principle is illustrated in figure (2) [15].
Soft Frequency Reuse (SFR)
In a basic soft frequency reuse scheme all cells can utilize the whole available bandwidth, but for each cell an individual power spectrum has been defined. The power spectrums are chosen in a way, where the probability of overlapping high power transmission is small. With this method, the probability of adjacent cells utilizing the same resource block does not decrease, but the effects of a collision are smaller. As a result, the interference decreases effectively both in UL and DL. As a major benefit of the soft frequency reuse, the whole bandwidth can be utilized in all cells leading to a high spectral efficiency. Soft frequency reuse is illustrated in figure (2) [15].
Case Study Scenario
The urban scenario of Mosul city has been chosen the area of approximately 4.5 Km 2 . A radio network planning tool has been done to place the base stations (Marco-cells) at best possible locations with three Pico-cell located according possible traffic demand asshown in figure (3) and the parameters configurations (antenna height , Downtilt angle azimuth,etc.) of BSs are optimized by using an optimization algorithm. 
Propagation Model
Propagation is based on the imported 30m resolution raster map with building map.the practical calibration of Cost-Hata propagation model for urban area has been donethe calibration results are the mean error=-2.4 dB and the mean standard deviation=7.7 dB as shown in figure (4).
Figure (4) Received Signal strength of measurement and prediction
The COST-Hata-Model is formulated as [16] :
Where, C= 0 dB for medium cities and suburban areas and 3 dB for metropolitan areas 
Traffic Model &Users Distribution
Total numbers of users are 340 distributed on 2 km 2 of area (focus zone) with different services using Monte Carlo simulation as shown in figure (5) with special service (full buffer) for Pico-cell users. 
Simulation Results
In this section we present a simulation for LTE system performance by using LTE radio network planning that utilizes Monte Carlo technique for capacity and coverage analyses for this purpose two scenarios are evaluated the first scenario correspond to Marco-cells deployment (homogenous network) with 10Mhz bandwidth and frequency ruse 1 planning . The second scenario adds a Pico-cells deployment (heterogeneous network) with 10 Mhz for marco and pico cells and frequency ruse 1 planning. The final section includes a proposed model for interference management between Marco and Pico-cells.The frequency allocation among macro and pico cells is critical to heterogeneous network the following approaches:
(1) "Co-channel allocation: macro cells as well as pico cells share the same entire frequency band.
(2) Orthogonal frequency allocation: macro cells are assigned to a part of the whole frequency resource, and pico cell would use the remaining part, thus, frequency resource between macro cell and local cell is not overlapped. Marco-cell_2 FFR f1 f3
Marco-cell_3 FFR f1 f4
Pico-cell_1 SFR f1,f2,f3 f4
Pico-cell_2 SFR f1,f3,f4 f2
Pico-cell_3 SFR f1,f2,f4 f3
The first observation is the improvement of users throughput (capacity) achieved by add a pico-cells to marco-cell (scenario 2) as compare with scenario 1 (marco-cells only) as shown in figure (8) .in figure (9) it is observed the slightly improvement of signal received strength (coverage). As shown in figure (10) the remarkable improvement of picocells throughput when using the proposed model of ICIC as compared with the first three approaches of frequency allocation and have approximately gain equal (5%-15%) more than other .in figure (11) the 10% of CDF which represents the SINR of cell edge it is clearly observe the improvement of SINR which lead to enhancement the data rate for cell edge users. 
CONCLUSIONS
It has been illustrated that heterogeneous network has significantly enhanced to the capacity and cost-effective way for LTE network deployment as shown the ability to manage and control the interference in network will allow substantial gain in network capacity and improve the performance of network.Different frequency allocation approaches with proposed ICIC method has been analysed which shown that ICIC is a critical issue in LTE heterogamous network deployment.
